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NATIONAL FOREWORD 

This Indian Standard (Part 3) which is identical with ISO 9073-3 : 1989 Textiles — Test methods for 
nonwovens — Part 3: Determination of tensile strength and elongation' issued by the International Organization 
for Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the 
Geosynthetics Sectional Committee and approval of the Textile Division Council. 

This standard has been published in various parts. Other parts in this series are: 

Part 1 Determination of mass per unit area 

Part 2 Determination of thickness 

Part 4 Determination of tear resistance 

Part 6 Absorption 

Part 7 Determination of bending length 

Part 8 Determination of liquid strike-through time (simulated urine) 

Part 9 Determination of drape coefficient 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as 
'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is to 
use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their respective places are 
listed below along with their degree of equivalence for the editions indicated: 



International Standard 

ISO 139 : 1973 Textiles — Standard 
atmospheres for conditioning and 
testing 

ISO 186 : 1985 Paper and board — 
Sampling to determine average quality 



ISO 5081 : 1977 Textiles — Woven 
fabrics — Determination of breaking 
strength and elongation (strip method) 



Corresponding Indian Standard 

IS 6359 : 1 971 Method for conditioning 
of textiles 



IS 2500 (Part 1) : 2000 Sampling 
procedure for inspection by attributes: 
Part 1 Sampling schemes indexed by 
acceptance quality limit (AQL) for 
lot-by-lot inspection (third revision) 

IS 1969 : 1985 Methods for 
determination of breaking load and 
elongation of woven textile fabrics 
(second revision) 



Degree of Equivalence 
Technically Equivalent 

do 



do 
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Indian Standard 
TEXTILES —TEST METHODS FOR NONWOVENS 

PART 3 DETERMINATION OF TENSILE STRENGTH AND ELONGATION 



1 Scope 

This part of ISO 9073 specifies a method for the determination 
of the tensile properties of nonwovens by the cut strip method. 

NOTE — Anomalies can occur when testing some spun-laid and glass 
fibre nonwovens. This may require modification of the test procedure. 



2 Normative references 

The following standards contain provisions which, through 
reference in this text, constitute provisions of this part of 
ISO 9073. At the time of publication, the editions indicated 
were valid. All standards are subject to revision, and parties to 
agreements based on this part of ISO 9073 are encouraged to 
investigate the possibility of applying the most recent editions 
of the standards listed below. Members of lEC and ISO main- 
tain registers of currently valid International Standards. 



ISO 139 : 1973, Text/fes 
ditioning and testing. 



Standard atmospheres for con- 



ISO 186 : 1985, Paper and board 
average quality. 



Sampling to determine 



ISO 5081 : 1977, Textiles — Woven fabrics — Determination of 
breaking strength and elongation (Strip method). 

3 Principle 

Application of a force longitudinally to a test piece of a 
specified length and width at a constant rate of extension. 

Determination of values for breaking strength and elongation 
from the recorded force-elongation curve. 



4 Apparatus 

4.1 Tensile testing machine, constant rate of extension 
type, equipped with an autographic recorder to register applied 
force and clamp separation. 

4.2 Clamps, with jaws capable of holding the test pieces 
securely across their full width without damage. 



5 Sampling 

Carry out sampling in accordance with ISO 186, where possible 
taking test specimens of an approximate length at 1 m from the 
full width of the material. Ensure that the areas from which the 
specimens are taken have no visible flaws and are not creased. 

NOTE — This method of sampling recognizes and makes provisions for 
"anisotropy" (differences in properties along various directions, princi- 
pally machine and cross direction) In the final specimens. However, 
these specimens are random representatives of the material and in 
some cases it may be desirable to investigate systematic variations of 
properties (including anisotropy), for example across the width, or in 
certain positions along the length of a given reel. In all such cases, spe- 
cial provisions should be agreed between purchaser and vendor and 
recorded in the test report. A procedure for more detailed examination 
of variability within a given batch of material is available in TAPPI T 
11-05-74 and may be found helpful. This publication may be obtained 
from : The Technical Association of Pulp and Paper Industries, 1 Dun- 
woody Park, Atlanta, Georgia 30338, USA. 



6 Preparation and conditioning of test pieces 

6.1 Unless otherwise specified, cut five test pieces in the 
machine direction and five in the cross-machine direction, 
ensuring that they are all taken at least 100 mm from the edge 
and are equally distributed across the width and length of the 
specimen. 

6.2 Cut the test pieces 50 mm ± 0,5 mm wide and of suf- 
ficient length to allow a jaw separation of 200 mm, thus 
avoiding risks due to local heterogeneity of nonwovens or to 
undue cutting of long-fibre nonwovens. 

NOTE — Wider test pieces and different forms of clamping, e.g. 
C-form or piped form, may be used by agreement between the 
interested parties; a note of these special conditions should be included 
in the test report. 

6.3 Condition the test pieces as specified in ISO 139. 

6.4 If wet tensile tests are required, soak the test pieces, 
without conditioning, for at least 1 h in a solution containing 
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1 g of a non-ionic wetting agent per litre of distilled water. 
Remove a test piece, shake off excess water, and test im- 
mediately. Repeat the operation for each of the other nine test 
pieces. 

NOTE — A wetting time of less than 1 h may be used by agreement 
between the interested parties; if so, it should be noted in the test 
report. 



the breaking strength occur during the test, take the highest 
value as the maximum breaking strength, and note this occur- 
rence in the test report. 

8.2 Determine the elongation of the test piece at the maxi- 
mum breaking strength and express this as a percentage of the 
nominal gauge length, that is, the original jaw separation. 



7 Procedure 

7.1 Carry out the testing in the standard atmosphere for 
testing (see ISO 139). 

7.2 Set the jaws of the tensile testing machine 
200 mm ± 1 mm apart and clamp the test piece between them; 
straighten out the test piece until the force curve is on the zero 
line. 

NOTES 

1 PretensioniDg may be applied as described in ISO 5081; if so, it 
should be noted in the test report. 

2 Where 200 mm is not available, a shorter test piece may be tested 
by agreement between the interested parties; if so, this should be 
noted in the test report. 

7.3 Apply a constant rate of extension of 100 mm/min and 
record the force-elongation curve for each test piece. 

NOTE — Other rates of extension may be desirable and should be 
agreed between the interested parties; if so, they should be noted in 
the test report. 



8 Expression of results 

8.1 Use the force-elongation curve to determine the maxi- 
mum breaking strength in newtons. If several peak values for 



8.3 Discard the results from any test piece where the break 
occurs in the clamp or where any break reaches the jaws at a 
minimum of one point. 

8.4 Determine the means of the results, expressing the 
average breaking strength, in newtons, to the nearest 0,1 N, 
and the average percentage elongation at break to the nearest 



NOTE — Rupture energy may also be calculated from the total area 
under the curve. 



9 Test report 

The test report shall include the following information : 

a) a reference to this part of ISO 9073; 

b) all details necessary for the identification of the 
material; 

c) the results of the test in both the machine direction and 
cross direction (see 8.4); 

d) the conditioning atmosphere used; 

e) any unusual features noted during the testing, or devi- 
ations from the standard procedure. 



(Continued from second cover) 

The conditioning temperature of 20±2°C as specified in International Standards is not suitable for tropical 
countries like India where the atmospheric temperature is normally much higher than 20 °C. It is almost 
impossible to maintain this temperature specially during summer when the atmospheric temperature rises 
even up to 50° C. In view of the above, IS 6359 :1971 'Method for conditioning of textiles' which specifies a 
temperature of 27±2°C for conditioning of the test specimens for the tropical countries like India shall be 
referred. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1 960 'Rules for rounding off numerical values (rew'sed)'. The number of significant 
places retained in the rounded off value should be the same as that of the specified value in this 
standard. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of the these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard alongwith amendments is reaffirmed when such review indicates 
that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc No.:TXD 30 (0928). 
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